A protective role of HSP90 chaperone in gamma-irradiated Arabidopsis thaliana seeds.
The heat shock protein 90 (HSP90) is required for the maturation and conformational regulation of many regulatory proteins affecting morphogenetic pathways and stress tolerance. The purpose of this work is to disclose a role of HSP90 in radioresistance of seeds. Arabidopsis thaliana (Ler) seeds were exposed to γ-ray irradiation with doses of 0.1-1 kGy using (60)Co source to obtain a viable but polymorphic material. A comet assay of the seeds showed a dose-dependent increase in DNA damage. Phenotypic consequences of irradiation included growth stimulation at doses of 0.1-0.25 kGy and negative growth effects at doses from 0.5 kGy and beyond, along with increasing heterogeneity of seedling growth rate and phenotype. The frequencies of abnormal phenotypes were highly correlated with the degree of DNA damage in seeds. Treatment of seeds with geldanamycin (GDA), an inhibitor of HSP90, stimulated the seedling growth at all radiation doses and, at the same time, enhanced the growth rate and morphological diversity. It was also found that HSP70 induction by γ-rays was increased following GDA treatment (shown at 1 kGy). We suppose that the GDA-induced HSP70 can be involved in elimination of detrimental radiation effects that ultimately results in growth stimulation. On the other hand, the increase in phenotypic variation, when HSP90 function was impaired, confirms the supposition that the chaperone may control the concealment of cryptic genetic alterations and the developmental stability. In general, these results demonstrate that HSP90 may interface the stress response and phenotypic expression of genetic alterations induced by irradiation.